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-AECUTIVE SUMMARY

The Site Inspection was performed on the former irrigation area at the
Litton Facility. This area was initially for disposal of the waste
rinsewater cenerated at the electroplating facility to eliminate the
discharge off of the property. The flow of wastewater had previously
heen entering a sinkhole to the northwest of the plant.

As the facility expanded and the amount of wastewater increased, the
two acre terraced irrigation field became inadequate for disposing of
all of the water. A lagoon was constructed to provide storage and
reduce flow by loss of water through evaporation and percolation. The
plant. also made some internal changes to reduce the amount of water
generated.

The irrigation area, as well as the lagoon, were designed upon the ion
exchange capacity of the clay soils. The intent was to reduce the
metal content of the wastewater by land applying it and allowing the
s0ils to trap the metal ions. The water would then filter on through
or be taken up in the root systems of the plants. The problem with
the system appeared to be the large volume of water generated by the
facility because periodic discharges of wastewater occurred.

The samples taken of the water which was generated at the rate of
150.000 -200,000 gallons per day but later reduced to 34,000 gallons
per day showed the levels of metals to be as high 2s '3 ppm coprer., .
ppm lead, 1.2 rpm chromium., 0.75 zinc, and 0.75 for cadmium. Some ~f
these levels were reduced with the installation of rontrol equipment
in the plant.

The irrigaticn site was used {rom 971 <o 1982 at vhich time the
connection was made to the municipal sewerage system. At that t:me
the lagoon® were eliminated and the sludge from them was hauled to a
haz;FHdhs waste disposal facility. This was done with overview by the
Department of Natural Resources.

In 1981, following a complaint by a disgruntled Litton employee that
the plant was dumping industrial solvents intc their lagoon, samples
of the lagoon were taken which indicated levels of volatile organics
exceeding 100 ug/l1. Because of these high levels and the {act that
the lagoor lies in an area of karst topography, there was considerable
concern about the quality of the eroundwater in the area northeast of
the site. Included in this concern was the =pring which flowed
throuch the cave at Fantastic Caverns.

In June, 1981, 14 private wells and sSprings were sampled in the area
and tested for volatile organics. Volatile orsanics were detected in
each of the springs and in one of the private wells, however, the
amount in the private well was less than what was concidered a safe
level. The conclusion of the report was that any dumping of solvents
which had taken place had apparently had little immediate effect on
the quality of the groundwater in the area.
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Because of the other industries in the northern area of Springfield
and the complexities of the karst topography of the area, [t i3
difficult to determine the effects of any cne site on the droundwater
in north central Greene County. Area wells have been determined to be
shallow cased and many Are old well= that are less than the
recommended depth. Those wells that are deep may be serving as
conduits for contaminants because of improper construction or
inadequate casing.

Additional dye traces are planned for the sinkholes in the area. An
axtremely dry summer hampered the implementation of these 3studies at
any earlier date. It is not known for certain whether the north
Sinkhole on the Litton site is in the recharge area for Ritter Spring
West which is located about 2.8 miles to the northeast or in the
recharge area for the northern springs which are about 3.2 miles from
the site. Any wells in the area between the site and the springs
could potentially be contaminated if migration of contaminants offsite
i3 occurring. Private well zampling has not demonstrated the offsite
migration of contaminants but the spring sediment. cample at Ritter
Spring West shows nigher than background chromium and copper levels
and the water from the spring contained Irichloroethylene which was
found in high concentrations at the Lition Site. As was stred in a
report in the files, however, Litton iz not the only industry in
northern Springfield that has used Trichlcrecethylene s a solvent.
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¥1.

BACKGROUND
I ti f Si

The site is located at 4811 West Kearney Street in Springfield,
Missouri, about 3 3/4 miles west of the intersection of Kearney and
Kansas Streets. The legal description of the site is SE 1/4, SW 1/4,
Sec 6, T. 29 N., R. 22 W., Brookline Quadrangle, Greene County. (Ref 1
& 2).

s _Dite UL

The facility sets north of Kearney Street and east of the Springfizld
Municipal Airport. The area which was used for land application of
the rinse water lies north and northeast of the parking lot which is
on the north side of the building. The land application area was
somewnat barren of vegetation at the time of the sampling. Even
though the sampiing was performed in January there was little evidence
+hat the soils cupported plant growth except in some of the upper
3reas near the rarking lot.

-

C. Cite Ownerchip History

Litton Industries purchased the site as three different parcels. The
first parcei was purchased from the Industrial Deveiopment Corporation
‘n 1963 after it had been leased first. The second parcel was
purchased from the city of Springfield and the third parcel was
purchased from M. and Mrs. Roscoe Prescott in 1964.

D. Site Use History
The first building was built on the site by Litton Industries in
1967-68. Until that time the property was either agricultural or

vacant land. Several additions have been built since the initial
building was constructed.

E. Permit and Regulatory History

In 1972 L.itton received an Operating Permit from the Clean Water
Commission for the operation of the waste water lagoon. In 1974 an
NPDES Permit was issued but was terminated in 1975 when the discharpe
was thought to have been eliminated. In 1975 Litton received a Letter
of Approval for the construction and subsequently the operation of a
no discharge =vstem which included land application of the waste
water. A Consent Order was issued in September, 1980, which called
for the company to cease the discharge of rinsewater from their
property.
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No action has been taken hy the companv or the Department. recently in
regards to the leach field. The original purpose of the irrigation
system was to provide an ion exchange =ystem for the rinse water
pumped from the lagoon in an effort to reduce the metal ion content of
the water and to eliminate the discharge of wastewater from the
facility.

In 1982 the lagoon was eliminated as was the irrigation system when
the company began discharging their waste water to the municipal
sewerage system. The solid material from the lagoon was removed and
disposed of at 3 hazardous waste facilitv and the lagoon was dozed in
and leveled. Two monitoring welis were to pe kept in place to ne
sampied periodically for obtaining information on the migration of

1 contaminants from the lagoon site, however cne of the wells was
destroyed during the process of filling the lagoon and the other dried
up.

There was at one time a sludege pit and an 2cid pit cn the cite. These
were both cleaned up in the late 70's with overview of the project
pertormed by Waste Managcement perzonneil from Jefferson City and Water
Pollution Control personnel from the Sorinatieid Regionai Cffice.
After the siudge was removeda from the pits the soil b2iow them was
sampled to demonstrate that all contaminants had heen removed.

G. u ry Trip Re t

In preparation for the sampling a visit was made to the area to
contact area residents for the purpose of gathering well information
and obtaining permission to sampie the private weils. Company
officials at Litton were also notified of the upcoming sampling.

On January 27, 1988, samples were collected from the leach fields on
the Litton property and from area wells and sprines. Information
regarding the site use and ownership was obtaired at a later date.
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FEL.

ENVIRONMENTAL SETTING
A.__Topography

The Litton Industries 3Site is located in 4 relativelv gentiy sloping
area surrounded pretty much on all sides by sinkholes. The areas to
the north northwest, east, and south contain sinks that exceed forty
acres in size with some having a relief of more than fifty feet. (Ref
4.

Runoff frem the site flows to the north then west to a sink on the
Springfield Municipal Airport property. Sinks in the area have been
=hown to recharge Ritter Sering, Williams Spring and Fantastic Cavern
Spring. (Ref. 6).

The average slore of the Litton Site is estimated *o be 2-37 with the
=lope in the irrigation area to the north. The area cast of the
irrigation Tite is vhere the iasgoon was iocaved telore it was
eliminated in 19 (Ref 6 & 8.

"he headwaters ares of Spring Branch which discharces into ~he Littic
River i3 located ahout one mile trom “ha 3ite to tne 2ast. Tasurh
no curface nater (rom the =i1te wouid reach those headwvaters, thore mav

ba scome oroundwater cornection.  The headwater area of the Clear Jreek
Pasin is locar>d within one mile of the <=2 to *he 'war . Apailn “here

= no Surtface water connection due <o *he Singhonloez owrronmndine the
3 (Ref o % @).

Except for 2 small area due west of the site. -he surfoce water {low
is restrictad to wet weather flows into sinkholes with most fliow
appearing to travel less than one mile before enterins the eye of a
sinkhole. The area to the west recharges Cle2ar (Creek and a portion of
the area northeast of the site, about ! 1/2 miles away, enters Zpring
Branch. For the most part, all of the surface water within 1 172
miles of the site enters a sinkhole (¥ it does not enter droundwater
through a losing stream betfore getting ther2. Suriace water iz
discussed further on page ¢ of the Geclogict's Report *or the site.
(Ret” & & 8).

The Geolopist report. indicates rthe soils at the Site to be of the
Pembroke-Eldon -Creidon association. These are described in detail in
the report wnicn included an axcerpt rrom the Coil Zurvey of Greene
and Lawrence Counties, Missouri; J3DA, SC3, 1982, but will be
summarized nere oriefly.
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The upland so0il developed as a residuum from the -weathering of the
underliying cherty limestone. The soluble carbonate rortion of the
limest.one was altered to residual soil and “he more resistant chert
w3s lef't flcating in the soil. 113 3ccounts for the chert in the
clay and the cherty layers in the soil. The mantles can be expected
to range from red coiored clay to layers of chert Zravei and boulders.

The Pembroke. Eldon. and Creidon =0ils all aopear *0 be formed by the
weathering of cherty limestone. The Soil Survey indicartes that the
the subsoil beneath these scils iz typically red to reddish browun
cherty 3ilty clay. This appears to be what was obgerved on the
surface of the irrigation field which was noted to be, for “he most
part, void of vegetation. The geologist noted that the 30il3 at the
site are very permeable 2z is the bedrock. This wouid be expected n
areas of karst topography as found at the site. (Ref &)

D. Groundwater

The groundwater at the site is comewhat what one would cxpect in a
karst setting however it is also compiex wiih 3prings functioning
iifferently cepending on the weather conditicns. The ceohwdrologic
informaticn from the DGES report follows.

"The L.tton Site (s witnhin 3 4 S mguare mile toternally drained irea
northwest of the Cprinefieid City limits (S2e mar 1nciuged 33
reference 3'. Within this zinkhole piain. ail precipitation enters
the gdgrounawater =ysti2m in © W¥ay or another. #xn of the
orecipitation enters ~inkhoios, wnich i'mne: “3ter (ke a storm- —wer
system tOo sSpring ocutict= tc the north and east. A 3:9nif icant amount
oI precipitation rercolates through the permeaplc residuai soil to the
top of the pinnacled bedrock. These lateralliy discontinuous perched

water zones provide base flow to the area Springs by siowly releasing
the groundwater to solution-eniarged conduits. A minor amount of the
precipitation that falls on *he area, possibly an ingignificant
amount, bypasses the karst drainade system and recharces the regional
Mississippian Aquifer below the v2dose zone.”™

"When. heavy and/or prolonged precipitation occurs at the Litton 3ite,
surface flow drains predominantly to a sSinkhole in the northeast
corner &f the Springfield Municipal Airport. An artificial drainage
channel has been constructed along the easter: 3ide f the airrort,
which empties into the broad, shallow "Airport Sink”. This wai3 done
to prevent ronding of water arcund *he northeast runway. T[he
southeast part of the Litton site i3 drainoed ov 3 sinkhole on the
other side of the company's east property line. Fluorescein dye was
injected into the Airport Sink at'ter a heavy rain and the dye was
recovered at the Williams, Fantastic Caverns. ana Bunge Springs 'o the
north-northeast (see reference 3 of the Geologist's report!). During
low flow conditions, these springs function independently of each
other, as shown by the results of other dye injections during dry
weather, »ut in high flow, they appear to overflow and co-mingle with
each other."
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"Properly cased water wells downgradient of the =ite zhould be
unaffected by the contaminants originating there. Even poorly cased
wells (those that are open to at least part ot the vadose Zone) are
marginaliy susceptible to being contaminated from the Litton site
because the chances of intercepting a solution-enlarged conduit are
relatively smail. Wells completed in the Ordovican aquifer and cased
below the Northview confining unit are in no danger of being
contaminated from the Litton Site."

The Geologist does on in hiz report to describe the two aquifers of
concern.

"There are two aquifers of concern here. The upper aquifer is
composed of =21l bedrock units above the Northview aquitard,
~redominantly limestone and cherty limestone. This aquitrer is highly
susceptible to contamination due to it3 proximity to the surtace and
the high degree of solution weathering it has heen subjected to.  The
vield from this aquifer i3z highly variable (1-50 ¢pm), depending on
depth of penetration of the aquifer and the amount of —ocondary
perm2ability features intercepted by the wellbore. The lower, or
major aquifer, is zeparated from the upper aquifer by the 25-30' *hick
Northview Formation, which is mainly =zhale with minor 2iltstone. This
thick aauifer iz composed of dolomite and sand=tone, and is rechardged
almost entirely from the precipitation ralling on i{ts oulcrop area to
the east of the Salem Plateau. A minor amount. of recharoe from the
overiving upper acuifer does occur because of the nead differential
hetwaeen the two aquiferz. Wells open to the antire mequence are
capable of producing 1000-2000 gpm. The major anuiter is not
susceptible to contamination from local <ources unless poorly cased
water wells are present that provide an avenue of contaminant
transport. (Reference 1)."

Additional dye tracing studies are planned for the future in the area.
The Geologist's report includes a map showing the connection hetween
the =zinkholes near the site and the springs to the northeast of the
3ite. (Ref 6),

E. Climate and Meteorology

Meteorolopical Data for this replon (2 as follows:

Temperaturo:s

Average summer 76 decrees v
Average winter 36 degrees F
W record 'Y dedreecs F

ifigh record 113 degrees F
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County which adioin Springfield. Desides the ract that the airport
ana inoustrial park are closeby, the northwest part of town has been
slower to <develop and the outlving areas are =till made up mostly of
tarms with pastureland or rural residences with large tracts of
undevelioped land. Much of the area is plagued with sinkholes and is
undesirable for the development of residential subdivicions.

The =st.mated population within three miles of the site ic 16,000.
This was derived at by estimating the number of rural residences and
muitiplving by 3.8 then adding this number tc an estimate of the
number of people living inside the city limits of Springfield and
within the three mile radius. The latter number was obtained by
figuring the average density per square mile of the city of
Jpringfield and multinmlying this number by the number of T gare miles
of city within three miles of the site.

H. _Hater Supply

dator in tha inmediate area of the =ite is provided by a public water
supply, .2, the City of Springfield. The outlyine areas to the
north, northeast, and west primarily are served by crivate uator walls
roEmatl non-community svstems,  There are also several nrivacoe wator
moply eellds serving residences ang businesses vithin e mil ot

v ourvey of coveral welll in the area chows o rangs 1o enth i

reet Lo 430 f2ev.  The casing depth in these walls varioes from 21 reet
to 110 feet but the casing depth on most of the wells w.o not known by
the property owners surveyed. (Rof. 9)

.. Crirical Environments

“r. Dan F. Dickniete, Environmental Administrator f-p the Missouri
Department of Conservation, indicates the Royal catehfly (Lilene
regia) occurs within 1.0 mile of the site. This plant is watchlisned
in Mizzouri and is a federal candidate for listine as o threatened or
endangered species. The record iz from 1984, The Blocii-tailed
fackrabbit occurs within 1.0 miles of the cite.  This animal § s rare
in Missouri. The record is from 1937,

There {3 aloo come concern for the well b gt ol the olind cave ! ish
Which i3 found in the Fantastic Caverns stream.  byve otudglos hoave
shown a direct link between the airport cink and Fant ot e verns as

y

well e with Williams and Bunze Springs o the north northoaut .




LLitton &7
Page 10

IV. WASTE TYPES AND QUANTITIES

The Department of Natural Resources files indicate that Litton hecan
irrigatine rinsewater frem the plating operations onto the channeiised
irrigation field in August, 1271. The wastewater first fleomd through
the lapoon =zvstem and what did not percolate or leak out was
irrigated. The initial wastewater flow was estimated at 150.000 to
200,000 gpd. After an ion exchange and recirculation system was

installed the volume was reduced to about 10,000 gpd. ot P
— - i . ‘
Analysis on this water showed the levels of metal to range from .35 = /., 4¢ %

mg/1 on Cadmium to 13 mg/1 for copper. Lead values were detected at
up to 2.0 and chromium up to 1.2 mg/l.

This water was irrigated onto the 2 acre site from August, 1971 to mid
1982 at which time the company connected the wastewater discharge to
the municipal cewerage cvstem which had recently H=rcome available.

Zamples coliected hy MDNR Lab Servicesz Personnel in January, 1958,
containea metals ievels well above background levels detectod in Lhe
area. A summary sh2et {or the sample results {5 avtached. The
results chowed the 501l in the upper .-=ach {iela ro contain *cotal
Chrombnn<i? ) ’”H//)TT; total lead at 290 ué?l; aind rotal copper at
BE00 s/l Micker. cadmium, barium ond silver vers detected at levels
above backoround but did not appear as sienificant
lizted -“bove. “rsenic was detocioed &t 1 jevel of
times rthe backeround level.,

others
1Doul ten

The samole [rem the lower leach ield had above backeround levels for
chromium, copper, and leac as well as rfor barium, nickel, and arsenic
but the levels were not as significant as those in the so0il from the
upper leach tield -

5o ARG

,1-Trichloreoethane was found in ~oncentrations exceeding f&/\\in
the soils of the urper legch "'3{3‘1pq Tr?%hlorne,uvlene was found in
concentrations exceedind i he ¢Zamples from both tie
upper and the lower leach fields. Trichlorocethvliene was aizo Tound in ’
a private well and in Kitter Spring, however a direct. connection f*’hf'!!’ff
between the site and these two water sources hzs nol yel been -
contirmed. Treckn Prow Sunrn)

> ,/‘tff). 'luﬁf..'i'?

At the present time there are no known hazardous rvastes stored at the
site which are not redulated under RCRA. The amount of 5oil which i3
contaminated with metals has not been determined but i+ could be a
laree part of the 2 acres wnich were used Yor the land apolication of
the waste water,
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LABORATORY DATA

A cony of the Laboratory Services Report on Investization is attached
as i3 a summary sheet of the sample results for the soils and nearby
weells and springs. The results indicate elevated levels of copper,
chromium, arsenic and lead in some of the samples. Copper, nickel,
and zolder (lead) were noted to have been used by the company in their
plating operations and the chromium i3 also often present in plating
waste apparently from a variety of proprietary chemicals used in
plating operations.

The chlorinated zolvents detected in the zamples were probably from
the adhesive removal operation or the board preparation operation
prior to the piating.

TOXICOLCGITAL DATA/CHEMICAL CHARACTERISTICS

The noxicoloaical cata will be provided tor the metalz ind solvents

detected in the irrigation field at tevels felt -0 -2 substantialiy
above backeround levelz. 1.2-Dichloroethvlene sna carcon dicultide
were found in twdy of the wells Zampied but there i no e@con to
helisve thece chemicaly originated from “he iLitton Site.

Copper - Although copper is not a nazardous waste itself, it haz been
shown ‘0 have adverse effecis on health and the -~nvi:ronmental.

Certain copper compounds can be irritants to the <kin and upper
respiratory tract while others. when ingested, —an couce ramitine,
gastric pains, dizziness, exhaustion, anemia,. cramps, convulsions,
shock, coma, and deatlt. Damacde to the kidney= ind the nerveus oystem
have also been receorded due to the ingestion of copper. The
recomnended maximum level for copper listed in the Public IMminking
Water Repgulations i3 1 me/l.

The toxicity of copper compounds varies Treatly from toxic
effects detected at 120 un/ke for the inzestion of the copper
metal and an LDBO of L70 ma/ke for copper oxide to Lothal dones
o some copper compounds as low as 10 mr/ikn. Tt appears that rthe
main censideration in determinine the toxicity of -opper
compounds i3 the toxicity of the other constituents o the
compound riither than the copper itself.
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Chromium - Chromium compounds have been shown to be have adverse
éﬁgects on the skin. The characteristic lesion i3 a deep, penetrating
ulcer which is slow to heal. Little information was available on the
affects of ingestion of the compounds on humans however the Public
Orinking Water Regulation lists the maximum contaminant level for
chromium at 0.05 mg/l. Volume 3 of Drinking Water and Health states
that concentrations of 50 ug per gram of diet have been associated
with growth depression and liver and kidney damage in laboratory
animals but symptoms of excess dietary intake of chromium in humans
are unkncwn. Rats have tolerated the ingestion of 25 ppm of
hexavalent chromium for a year with no apparent effects however larger
doses are said to be highly toxic and may cause death.

Lead -

The EPA standard for lead in drinking water is 50 ug/l. The Registry
of Toxic Effects of Chemical Substances list the following:

orl-wmn TDLo:450 me/kg/6yr

ori-pen LiDLo:160 mg/ka
The Dangerous _Properties of Industrial Materials book states that lead
iz believed to bte a carcinogen of the kidneys and lungs however the
Triniting Water and Health, volume four, states thar there i3 no
svidence ithat lead carcinogenic or rteratogenic 1n humans and * hat
there is notv surficient information available from which "o calculate
2 SNARL. * does indicated *that loag can induce biochemical snd
functional (isorders with adverse effects on reproduction.

1,1.1-Trichioroethane -

LD50 oral-rat: 10,3070 me/kg
inh-man TClo: 250 ppm TFX:PSY
ivn-aog LDLo: 35 mgrskeg

SNARLs are listed as 490 mg/l for 2U hour expousure and 70 me/!
for 7 day exposure.

Trichloroethylene

orl-hmn LDLo:7 sm/ke
LDSC orl-rat: u920 mgrsko

One day end ten day SNARLS are listed oz O ma/] and 0.2 o/l
respectively.

Information on toxicity was obtainea from the Registry of Toxic
Effecrs of “hemical 3Substances and trrom Dangerous Propertiocs of
industrial Miterials. ENARLs information came from Cffice of Drinking

Water, S EPA.
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VII.

SUMMARY AND RECOMMENDATIONS

The study showed elevated levels of lead, copper, chromium, and two
solvents used in plating operations to be present in the upper leach
tield. These were also shown to be pres=2nt in the lower leach fi=id
but were in lesser concentrations. Arsenic, silver and nickel were
also present in the soil samples at apove background levels.

Croundwater =zamples alzo showed the presence cf solvents with one well
having Methylens chloride and another containing Trichloroethylene.
The well containing the Trichlorcethylene has been resampled but the
analytical results were not yet available at the time of this writing.

It appears that the l!each field may have oeen effective in cap-uring
the copper ions 35 it was designed to do. [t apparently aiso
concentrated the other metzl as they were hicher in the upper leach
field than in the lower. The yulestion that remains i3 whether or not
the metals and =olvents nave migrated from the ieach fieslds into ti=2
roundwater system and if thev have, how widespread (= the
contaminatien. It would most likely require -he installacicon of
groundwater manitoring wells and a2 more extenzive zampling of w2ils
ond Springs in che area along with further dye siudies "o comniet
swaluation ¢f -he site.

'

aformatizn ororained fave in the course ¢f Lhe ‘avesti-ation ind “
~hat there was an acid rit and g 3ludee piv at the raciliny. e aetd
nit was located at the upper end of the irricacion ficid and the
sludee pit was north of itv. Water Polluticn Control Fersonnel in the
springfield Regional O7fice indicAatz that the sludge was removed from
both of the pits and properiy disposed ~f wi=n oaverviow of the proisct
by Waste Manacement personnei from Jetforeon Uiy, After the oludoe
was removed the so0ils were samplwd ~0 doemonstrate adeauate cl2anup =0
these units chnuld pose no heaith or onvir-nmental nrobiems.,

Without monitoring wells or some other merthod of determinine migration
~hat may be onzoing, it is difficult to determine whether -+ not
removal of tnhe contaminated soil would b ceneficial in proventins
further mipration of contaminants into *he roundwater oystom,

The study showad the presence of metal and solvent contamination ot
the site but it iz difficult to evaluate *he ranentia! threat wlar e~
3

may be on healith and the environment.
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